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Abstract
Carbaporphyrinoids are porphyrin analogues
where one or more of the internal nitrogen atoms
have been replaced by carbons. Many examples
of these systems have been reported and these
show diverse reactivity and modified spectroscopic
properties. In order to further extend this field, the
formation
of
carbaporphyrinoid
systems
incorporating heterocyclic subunits is being
investigated.
Specifically,
porphyrinoid
1
incorporating a 4H-quinolinizin-4-one unit was
targeted for synthesis. A quinolizinone diester 2
was synthesized from ethyl 2-pyridylacetate and
diethyl ethoxymethylenemalonate. Refluxing 2 with
conc. hydrochloric acid afforded quinolizinone 3
and subsequent Vilsmeier-Haack formylation gave
the related dialdehyde 4. Condensation of 4 with
tripyrrane 5 using the MacDonald-type “3 + 1”
approach
gave
the
targeted
oxyquinoliziniporphyrin
1.
Proton
NMR
spectroscopy indicated that this novel porphyrinoid
has intermediary aromatic character. Ongoing
studies are being directed towards the metalation,
structural and spectroscopic characterization of 1.
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Further characterization of the oxyquinoliziniporphrin,
such as UV-Vis spectroscopy, will be required.
Furthermore, related structures with longer side chains will
be prepared that will have better solubility characteristics
and this will allow detailed investigations into this novel
porphyrinoid system. In addition to spectroscopic
characterization, metalation reactions will be investigated.
The key intermediate, 4-quinolizone, will also be used to
create other heterocyclic units that can further modify
these carbaporphyrinoid systems.
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A dialdehyde of 4-quinizone has been prepared and
preliminary investigation into the synthesis of an
oxyquinoliziniporphyrin have been carried out. Acidcatalized condensation of the dialdehyde with a tripyrrane,
followed by oxidation with 2,3-dichloro-5,6-dicyano-1,4benzoquinone gave the targeted porphyrin analogue. The
proton NMR spectrum for the product indicated that the
system has reduced aromatic character compared to
regular porphyrins. Unfortunately, the poor solubility of the
porphyrinoid has restricted our efforts to fully characterize
this system.
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Porphyrins are a group of versatile heterocyclic
compounds composed four linked pyrrole units. A
carbaporphyrin replaces one of the internal
nitrogens with a carbon. Carbaporphyrins show a
broad spectrum of aromatic properties. They can
also act as ligands to create organometallic
derivatives. Introduction of a quinolizone subunit is
likely to profoundly modify the reactivity and
spectroscopic properties of the carbaporphyrin
system. In this project the first example of a
oxyquinoliziniporphyrin was synthesized.
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